A new-type of dicarboxylic acid 3 was synthesized from the reaction of phthalic anhydride 1 with Lglutamic acid 2 in a solution of glacial acetic acid at refluxing temperature. New copolyamides 9a-f were synthesized through the direct polycondensation reaction of N-Phthaloyl-L-glutamic acid 3 with 1,5-naphthalene diamine 4, 3,4-diaminobenzophenon 5 in the presence of adipic acid 6, fumaric acid 7 and terephthalic acid 8 as a second diacid in a medium consisting of N-methyl-2-pyrrolidone, triphenyl phosphite, calcium chloride and pyridine. The resulting polymers were fully characterized by means of FTIR spectroscopy, UV-vis spectroscopy, elemental analyses, inherent viscosity, specific rotation and thermal properties of these polymers were investigated using thermal gravimetric analysis (TGA) and differential thermal gravimerty (DTG). Phthalimide rings as a bulky pendent group in the polymer chains disturb interchain and intrachain interactions and make these PAs readily soluble in polar aprotic solvents.
INTRODUCTION
Aromatic polyamides possess excellent mechanical properties and thermal stability; however, they are difficult to process because of limited solubility and high glass transition (Tg) or melt temperature due to chain stiffness and intermolecular hydrogen bonding between amide groups III. The processing of these thermoplastic polymers has been greatly hindered because they lack softening or melting behavior at usual processing temperature, and they tend to degrade before or at the softening temperature 111. Various attempts have been made to bring down the T g or melting temperature of aromatic polyamides to make them processable, either by introducing linked and flexible bridging units /3-6/ into the polymers chain. It is well known that PAs containing heterocyclic units in the main chain have excellent thermal stabilities Π-101. Among various methods for polyamide synthesis, direct polycondensation methods have been developed by several investigators and especially by Yamazaki and Higashi /11-14/. In these methods, preparation and isolation of acid chlorides are not required and the reactions proceed as one pot path-way by using the free dicarboxylic acid and diamines in the presence of various activating agents.
The synthesis and application of chiral polymers is In this article six new copolyamides 9a-f were synthesized through the direct polycondensation reaction of N-Phthaloyl-L-glutamic acid 3 with 1,5-naphthalene diamine 4, 3,4-diaminobenzophenon 5 in the presence of adipic acid 6, ftimaric acid 7 and therphathaic acid 8 as a second diacid in a medium consisting of N-methyl-2-pyrrolidone, triphenyl phosphite, calcium chloride and pyridine.
EXPERIMENTAL

Materials
Phthalic anhydride 1, L-glutamic acid 2, 1,5-naphthalene diamine 4, 3,4-diaminobenzophenon 5, adipic acid 6, ftimaric acid 7, terephthalic acid 8, triphenyl phosphite (TPP), N-methyl-2-pyrrolidone and pyridine were purchased from Merck Chemical Company and used without previous purification. Also commercially available calcium chloride (CaCl 2 ) was purchased from Merck Chemical Company and dried under vacuum at 150°C(=423 K) for 6 hrs.
Measurements
Ή-NMR and 13 C-NMR spectra were recorded on a Bruker 300-MHz instrument (Germany). Fourier 
Monomer Synthesis
Into a 100 mL round-bottomed flask with a stirring bar were placed (2.96 g, 20 mmol) of phthalic anhydride 1, (2.94 g, 20 mmol) of L-glutamic acid 2 and 50 mL of concentrated acetic acid. The mixture was stirred at room temperature for overnight and then refluxed for 5 hrs. The solvent was removed under reduced pressure and then 5 mL cold water was added to the residue. A white precipitate formed which was washed with cold water and dried under reduced pressure to give 3.38 g Into a 100 ml round bottomed flask were placed a mixture of N-Phthaloyl-L-glutamic acid 3 (0.16 mmol), second diacid 6-8 (0.16 mmol), diamine 4-5 (0.32 mmol), 0.10 g of calcium chloride, 0.84 ml of triphenyl phosphite, 0.2 ml of pyridine and 3 ml NMP. The mixture was heated for 1 hr at 60 °C, 2 hrs at 90 °C and then refluxed at 130 °C for 8 hrs until a viscose solution was formed. Then it was cooled to room temperature and 30 ml of methanol was added to reaction mixture. The precipitate was formed, filtered off and washed with methanol. The resulting polymers 9a-f were dried under vacuum.
RESULTS AND DISCUSSION
Monomer Synthesis
N-Phthaloyl-L-glutamic acid 3 was synthesized by the condensation reaction of one equimolar of phthalic anhydride 1 with one equimolar of L-glutamic acid 2 in an acetic acid solution (Figure 1 ). The chemical structure and purity of diacid 3 were proved by using elemental analysis, Ή-NMR, 13 C-NMR and FTIR spectroscopy. The measured results in elemental analyses were closely correspondent to the calculated ones, demonstrating that the expected compound was obtained. Figure 2 displays FTIR spectrum of diacid 3 and contains peaks appearing at 2400-3400 cm' 1 (acid O-H stretching), 1720-1770 cm·'
(C=O acid, asymmetric and symmetric imide stretching), 1386 and 711 cm" 1 (imide characteristic ring vibration)
that confirm the presence of imide rings and carboxylic groups in this compound. The Ή-NMR spectrum of diacid 3 is shown in Figure 3 . The protons of H(a) relevant to O-H carboxylic groups appeared at 12.67 ppm, peaks between 7.85 and 7.92 ppm related to aromatic protons and peak at region 4.78-4.83 ppm was assigned to the CH(c) proton which is a chiral center. Also peaks between 2.07-2.38 ppm were assigned to aliphatic CH^d-e). 
Thermally Stable and Optically Active New Organosoluble Copolyamides
Also C(g) relevant to chiral carbon atoms appeared in 51.47 ppm (Fig.4) . The spectral data along with elemental analyses data confirmed the proposal structure of compound 4.
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Polymer synthesis
Copolyamides 9a-f were synthesized by the direct solution polycondensation reaction of an equimolar mixture of diacid 3, an equimolar mixture of diacid 6-8 with two equimolars mixture of aromatic diamines 4-5 by using triphenyl phosphate (TPP) and pyridine as condensing agents (Fig.5) . The synthesis and some physical properties of these PAs 9a-f are given in Table  I . All the polymers were obtained in moderate to good yields and had inherent viscosities between 0.44-0.68 dLg'. 
Polymer characterization
These polymers were confirmed to be CoPAs by using FTIR spectroscopy and elemental analyses. The representative FTIR data of CoPAs 9a-f was summarized in Table 2 . The polymers showed the C=O asymmetric stretching of imide around 1776 cm' Table 3 shows elemental analysis of PAs 9a, 9b, 9c. The solubility of CoPAs 9a-f was investigated with 0.01 g polymeric samples in 2 ml of a solvent. All these PAIs were soluble in organic solvents such as N,Ndimethylformamide (DMF), N,N-dimethylacetamide (DMAc), DMSO, NMP at room temperature and were insoluble in solvents such as ethanol, MeOH, acetone, methylene chloride and water (Table 4) . 
Thermal properties
The thermal properties of three samples of resulting polymers 9a-c containing three different of second diacids such as adipic, fumaric and therephthalic acid were investigated with TGA and DTG in nitrogen atmosphere at a rate of heating of 10 °K per minute, and thermal data are summarized in Table 5 . The initial decomposition temperatures of 5 and 10% weight losses (T 5 and T,o) and the char yields at 600 °C(=873 K) for them are summarized in Table 5 . These polymers exhibited moderate to good resistance to thermal decomposition, up to 300-355 °C in nitrogen, and began to decompose gradually that temperature. T s for these polymers ranged from 335-375 °C(=608-648 K) and T, 0 for theme ranged from 350-528 °C(=623-801 K), and residual weights for these polymers at 600 °C(=873 K) ranged from 33.7-81.2 % in nitrogen. According to the results thermal stability of these polymers related to the second diacid in the main chain. Thermal stability of Faghihi et cd.
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polymer 9c with terephthalic acid was higher than two other polymers, because this polymer has a rigid aromatic structure in the main chain. Also polymer containing fumric acid 9b has higher thermal stability in compare to polymer 9a with adipic acid as second diacid. 
CONCLUSION
In this work, six new thermally stable copolyamides 9a-f were synthesized through the direct polycondensation reaction of N-Phthaloyl-L-glutamic acid 3 1,5-naphthalene diamine 4, 3,4-diaminobenzophenon 5 in the presence of adipic acid 6, fumaric acid 7 and terephthalic acid 8 as a second diacid in a medium consisting of N-methyl-2-pyrrolidone, triphenyl phosphite, calcium chloride and pyridine. On the other hand by introducing pendent units into the polymer side chain can disturb interchanging hydrogen bond, inherent macromolecular rigidity and diminishing packing efficiency and crystallinity that increases solubility in polar aprotic solvents. Since, these optically active polymers have chiral atoms centers in the polymer architecture and also have optical activity. Thermal stability and optically active properties can make these polymers attractive for practical applications such as processable high-performance engineering
